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(54) SOLID-STATE IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid-state image pickup element that 
reads full pixels by a prescribed number of times within a video frame period so 
as to attain a high dynamic range without driving the image pickup element at a 
high frequency in response to number of reading times at all times. 
SOLUTION: All pixels are read by repeating simultaneous parallel reading of 
image charges by one column of a non-destructive read type two-dimensional 
array solid-state image pickup element 1 in a horizontal direction 5 for number of 



times equal to all line numbers within a video frame period1-bit is added to a 
corresponding part of a two-dimensional memory 2 separately provided as to 
pixel chargers in excess of a saturation level of a unit photoelectric conversion 
element within each horizontal scanning periodthe pixel charges are reseta 
parallel read output is sequentially selected (4) from a monitor uppermost stage 
toward downward vertically and an adder 8 the selected output and a constant in 
response to number of saturation frequency stored in the two-dimensional 
memory and provides an output. 



CLAIMS 



[Claim(s)] 

[Claim 1]ln a solid state camera provided with a nondestructive readout type two- 
dimensional array form solid state image pickup device of an m line n 
sequenceand a horizontal scanning circuit which chooses the j-th (1 <=j<=n) 
sequence of a solid state image pickup device at leastWhile said horizontal 
scanning circuit is a horizontal scanning circuit which performs a horizontal 
scanning of k (2 <=k<=m) ************ within a video frame periodSaid devices are 
m comparators connected to each of an output line of m bookand; this output line 
which reads each pixel electric charge of a solid state image pickup device of the 
j-th row with the further selected :aforementioned horizontal scanning circuit to 
simultaneous paralleland outputs itBased on the writing/mode reading 
corresponding to the pixel concernedfor every pixel electric charge read by each 
horizontal scanning according to a comparison result in a comparator which 
compares a threshold beforehand defined corresponding to a saturation level of 
a unit optoelectric transducer which constitutes a value and a solid state image 
pickup device of a read pixel electric chargeand; this comparatorOnly when a 
value of the pixel electric charge concerned exceeds a thresholda saturation bit 
is added to memory space of the address position corresponding to the pixel 
concerned. A resetting means which resets an optoelectric transducer 



corresponding to the pixel concerned only when a saturation bit is added to a 
memory to memorize and; this memory; with a reset signal which made a cycle 
one frame time corresponding to each picture element position of said solid state 
image pickup device. A frame resetting means which resets said memory content 
of the address position corresponding to an optoelectric transducer 
corresponding to the pixel concernedand the pixel concernedand each pixel 
electric charge read at the time of a horizontal scanning of either of the; video 
frame periodsA constant beforehand defined according to a saturation bit read 
from memory space of the address position corresponding to the pixel concerned 
based on the writing/mode reading corresponding to the pixel concernedA solid 
state camera having responded to classification of a solid state image pickup 
devicehaving added or subtracted and having an adding machine or a subtractor 
to outputand;. 

[Claim 2]ln the device according to claim 1said horizontal scanning circuit is a 
horizontal scanning repeated m times within a video frame period a horizontal 
scanning circuit to performand the device concernedFurthermore at the time of a 
horizontal scanning of eye the i-th (1 <=i<=m) time by said horizontal scanning 
circuit. When it has a vertical scanning circuit which chooses the i-th line of said 
solid state image pickup device and the i-th line pixel of the j-th row of said solid 
state image pickup device is chosen by a horizontal scanning and vertical 
scanningAs opposed to the j-th-row parallel read-out output except the i-th 
linePerform memory to memory space of the address position corresponding to 
each pixel by making writing/mode reading into a write modeand the i-th-line 
read-out output is receivedA constant beforehand defined according to a 
saturation bit read from memory space of the address position corresponding to 
the pixel concerned by making a read pixel electric chargeand the writing/mode 
reading into mode readingA solid state image pickup device which responds to 
classification of a solid state image pickup deviceadds or subtractsand is 
characterized by performing frame reset of said memory content of the address 
position corresponding to an optoelectric transducer corresponding to the pixel 



concernedand the pixel concerned with a reset signal which made one frame 
time a cycle while outputting. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the InventionJThis invention relates to the solid state camera to which 
the two-dimensional solid state camera was startedespecially the dynamic range 
was expanded. 
[0002] 

[Description of the Prior Art]Generally a solid state image pickup device has an 
accumulating part of the signal (pixel electric charge) which carried out 
photoelectric conversion. A signal storage part has a limit in a size from the field 
of minuteness making on manufacture of an elementand serves as a saturation 
level of a unit optoelectric transducer with which the signal storage capacitance 
which becomes settled based on restriction of this size constitutes an image 
sensor. Thereforein a common solid state image pickup deviceit will not be able 
to respond to input light with high luminosity which needs the signal storage 
capacitance more than a saturation level after photoelectric conversion but what 
is called a white crushing phenomenon will occur on a screen. 
[0003]Thenthere is the "dynamic range expansion method of an image sensor" 
given [ as conventional technology ] in JP7-50786A of having aimed at the 
solution. In this conventional technologyas shown in drawing 5A /D conversion 53 
after forming the frame (field) memory 55 which can accumulate each pixel signal 
output carried outWhile raising the drive frequency of the image sensor 51 and 
performing the screen scan of multiple times within 1 frame periodReset the 
image sensor 51 for every screen scan of each timetake addition 54 for the 
memory content accumulated as a signal charge even by the last scan after 



carrying out the signal charge read by the screen scan of each time A/D 
conversion 53 for every pixeland the contents of the memory 55 are updatedHigh 
dynamic range-ization is attained by carrying out the signal charge finally 
accumulated in the memory 55 D/A conversion 57reading itand taking output 58. 
[0004] 

[Problem(s) to be Solved by the lnvention]lt is necessary to always read an 
image sensor and to make it drive on the high frequency according to the number 
of timesand the problem of generation of heat and increase of power 
consumption occurs in the above-mentioned conventional technology. Expansion 
of a dynamic range is expectable so that scanning frequency is increasedbut a 
big frame memory is needed from storing in a memory the signal charge itself by 
which the A/D conversion was carried out. 

[0005]Thenonly prescribed frequency reads all the pixels within a video frame 
periodwithout always reading an image sensor and making it drive on the high 
frequency according to the number of timesand the purpose of this invention 
uses as an offer plug the solid state camera constituted so that high dynamic 
range-ization could be attained. 
[0006] 

[Means for Solving the Problem]ln order to attain this purposethis invention solid 
state cameraln a solid state camera provided with a nondestructive readout type 
two-dimensional array form solid state image pickup device of an m line n 
sequenceand a horizontal scanning circuit which chooses the j-th (1 <=j<=n) 
sequence of a solid state image pickup device at leastWhile said horizontal 
scanning circuit is a horizontal scanning circuit which performs a horizontal 
scanning of k (2 <=k<=m) ************ within a video frame periodThey are m 
comparators connected to each of an output line of m bookand; this output line 
which said device reads each pixel electric charge of a solid state image pickup 
device of the j-th row with the further selected raforementioned horizontal 
scanning circuit to simultaneous paralleland outputsBased on the writing/mode 
reading corresponding to the pixel concernedfor every pixel electric charge read 



by each horizontal scanning according to a comparison result in a comparator 
which compares a threshold beforehand defined corresponding to a saturation 
level of a unit optoelectric transducer which constitutes a value and a solid state 
image pickup device of a read pixel electric chargeand; this comparatorOnly 
when a value of the pixel electric charge concerned exceeds a thresholda 
saturation bit is added to memory space of the address position corresponding to 
the pixel concerned. A resetting means which resets an optoelectric transducer 
corresponding to the pixel concerned only when a saturation bit is added to a 
memory to memorize and; this memory; with a reset signal which made a cycle 
one frame time corresponding to each picture element position of said solid state 
image pickup device. A frame resetting means which resets said memory content 
of the address position corresponding to an optoelectric transducer 
corresponding to the pixel concernedand the pixel concernedand each pixel 
electric charge read at the time of a horizontal scanning of either of the; video 
frame periodsA constant beforehand defined according to a saturation bit read 
from memory space of the address position corresponding to the pixel concerned 
based on the writing/mode reading corresponding to the pixel concernedlt 
responded to classification of a solid state image pickup deviceadded or 
subtractedand had an adding machine or a subtractor to outputand;. 
[0007]A suitable embodiment is a horizontal scanning circuit which performs a 
horizontal scanning which said horizontal scanning circuit repeats m times within 
a video frame periodThe device concerned further at the time of a horizontal 
scanning of eye the i-th (1 <=i<=m) time by said horizontal scanning circuit. 
When it has a vertical scanning circuit which chooses the i-th line of said solid 
state image pickup device and the i-th line pixel of the j-th row of said solid state 
image pickup device is chosen by a horizontal scanning and vertical scanningAs 
opposed to the j-th-row parallel read-out output except the i-th linePerform 
memory to memory space of the address position corresponding to each pixel by 
making writing/mode reading into a write modeand the i-th-line read-out output is 
receivedA constant beforehand defined according to a saturation bit read from 



memory space of the address position corresponding to the pixel concerned by 
making a read pixel electric chargeand the writing/mode reading into mode 
readinglt responds to classification of a solid state image pickup deviceand adds 
or subtractsand while outputtinga reset signal which made one frame time a 
cycle performs frame reset of said memory content of the address position 
corresponding to an optoelectric transducer corresponding to the pixel 
concernedand the pixel concerned. 
[0008] 

[Embodiment of the lnvention]ln order that only prescribed frequency can read all 
the pixels within a video frame periodwithout always reading an image sensor 
and making it drive on the high frequency according to the number of times in 
this inventionThe parallel output terminal of the number of full lines and the same 
number which can output the pixel electric charge for one row of perpendicular 
directions to simultaneous parallel is provided in a nondestructive readout type 
two-dimensional array form solid state image pickup devicelt enables it to read 
the signal charge of all the pixelsand only prescribed frequency repeats this and 
all the pixel read-out is made for the prescribed time of several lines to wither 
within a video frame period by scanning horizontally simultaneous parallel read- 
out of the pixel electric charge for one row by all the sequenceand performing it. 
[0009]ln order to be able to make small the frame memory needed for expanding 
the dynamic range of an image sensor by facing as compared with conventional 
technologyThe threshold which read for every parallel read-out of a row unitand 
was beforehand defined corresponding to the saturation level of each of an 
output and a unit optoelectric transducer is compared until the output timing of 
each pixel comesAdd 1 bit to the corresponding address of the memory for all the 
pixels independently formed about the pixel output exceeding a thresholdand the 
applicable pixel of an image sensor is resetWhen the output timing of each pixel 
comeshe adds or subtracts and is trying to output the constant according to the 
number of times of saturation memorized in the corresponding address of a read- 
out output and a memory. 



[0010]lt is made only for the number of times equal to the number of full lines 
within a video frame period to repeat a horizontal scanningProvide the vertical 
scanning circuit which completes the vertical scanning of the parallel output 
terminal for a full line within a video frame periodand for all the pixel read-out of 
everyare on a monitor and one of the parallel output terminals is chosen from the 
line of the highest rung as a vertical lower part one by onelf level and it is made 
to output the pixel concerned to selection **** timing in the both sides of a vertical 
scanninga video signal serial as a final output signal will be obtained. In 
explanationalthough the frame concept is used as a pixel configuration unitthis 
should understand it as a thing including what is called a field concept. 
[0011]With reference to an accompanying drawingan example explains an 
embodiment of the invention in detail below. The outline composition of this 
invention solid state camera was shown in drawing 1 as a mimetic diagram. 
Operation of the solid state camera of this invention is explained using drawing 1 . 
The reference number 1 is a nondestructive readout type two-dimensional array 
form solid state image pickup device which consists of a perpendicular direction 
m pixel and a horizontal direction n pixel among drawing l and the reference 
number 2 is a two-dimensional memory of an m line xn sequence xq bit. 
[0012]Herethe level read-out line of m book of the two-dimensional array form 
solid state image pickup device 1 is connected to the level data line to which the 
two-dimensional memory 2 corresponds via the comparator 3 corresponding to 
each while being connected to the vertical scanning circuit 4. The pixel electric 
charge of each sequence of the two-dimensional array form solid state image 
pickup device read via the level read-out line is compared with the threshold 
beforehand defined by the comparator 3 corresponding to the saturation level of 
a unit optoelectric transducerand 1 bit is outputted from the comparator 3 only 
about the pixel output exceeding a threshold. 

[0013]The two-dimensional array form solid state image pickup device 1 is 
horizontally scanned by the horizontal scanning circuit 5 over multiple times 
within a video frame periodand the pixel electric charge of each sequence is read 



to simultaneous parallel via a level read-out line. Synchronizing with the two- 
dimensional array form solid state image pickup device 1 address control also of 
the two-dimensional memory 2 is horizontally carried out by the horizontal 
scanning circuit 5 over multiple times within a video frame periodand the output 
from the comparator 3 is added to the applicable memory space of the two- 
dimensional memory 2 except for the pixel at which output timing arrived. The 
applicable pixel of an image sensor is reset simultaneously with it. When the 
output timing of each pixel comesit is added or subtracted and the constant 
according to the number of times of saturation memorized in the corresponding 
address of a read-out output and a memory is outputted. 
[0014]Only the number of times equal to the number of full lines within a video 
frame period repeats simultaneous parallel read-out of the multiple times by the 
horizontal scanning circuit 5and further by the vertical scanning circuit 4 which 
completes the vertical scanning of the parallel output terminal for a full line within 
a video frame period. If it is made to output the pixel concerned to the timing 
which was level and was chosen on the both sides of the vertical scanning as is 
on a monitor and chose one of the parallel output terminals from the line of the 
highest rung as the vertical lower part one by one for all the pixel read-out of 
everya video signal serial as a final output signal can be obtained. 
[0015]Since a video signal serial as a final output signal cannot be obtained 
when simultaneous parallel read-out of the multiple times within the video frame 
period by the horizontal scanning circuit 5 is less than the number of full linesa 
final output signal contains a parallel video signal. Nextonly the number of times 
equal to the number of full lines within a video frame period repeats simultaneous 
parallel read-out of the multiple times by the horizontal scanning circuit 5and this 
invention is explained to an example for the case where a video signal serial as a 
final output signal is obtainedin detail. 

[0016]Firstthe 1st frame of the beginning which put the power supply into the 
imaging device is taken as the storage time to an image sensor. Read-out and 
accumulation are performed one by one after the 2nd frame.The signal charge of 



the pixel of the line selected after the 2nd frame in the vertical scanning circuit 4 
will be read one by one in connection with a horizontal scanning. The read serial 
signal charge is inputted into ** (decrease) **** 8 via A/D converter 6 as a pixel 
electric charge at which output timing arrived. The pixel electric charge of the line 
which is not chosen in the vertical scanning circuit 4 is compared with the 
threshold beforehand defined by the comparator 3 corresponding to the 
saturation level of a unit optoelectric transducerl bit is added to the applicable 
memory space of the two-dimensional memory 2 about the pixel which exceeds 
a threshold by making the two-dimensional memory 2 into a write modeand the 
signal charge of the applicable pixel of an image sensor is reset. A signal charge 
is not reset about the pixel which does not exceed a thresholdbut accumulation 
of a signal charge is continued as it is. 

[0017]On the other handifthe two-dimensional memory 2 is observedabout the 
line chosen from the 2nd frame in the vertical scanning circuit 4.Addition to the 
applicable memory space of the two-dimensional memory 2 is not performed 
(zero may be added). The two-dimensional memory 2 is made into mode 
readingSynchronizing with the horizontal scanning of the two-dimensional array 
form solid state image pickup device 1 reading address control is carried out by 
the horizontal scanning circuit 5and the memory content (number of times of 
saturation) corresponding to the read-out picture element position of the serial 
output signal of the two-dimensional array form solid state image pickup device 1 
is read as a serial signal.The number of times of saturation read from the two- 
dimensional memory 2 as a serial outputAfter being changed into the constant 
(also a constant when [ however] the number of times of saturation is zero zero) 
according to the number of times of saturation by the converter 7it is** (decrease) 
**** 8and ** (decrease) ** is carried out with the serial digital signal which is a 
read signal of the two-dimensional array form solid state image pickup device 
land it is outputted as a final digital video signal. 

[0018]Each pixel of the two-dimensional array form solid state image pickup 
device 1 is reset to the timing after the read signal charge was inputted into A/D 



converter 6. Although these reset timing differs for every pixelit is the reset timing 
which made one frame time the cycle. Frame reset also of the two-dimensional 
memory 2 is simultaneously carried out to this reset timing, when a video signal 
parallel as a final output signal is includedthe reset timing of the pixel outputted 
parallel is in agreement. 

[0019]Nextasan example of the two-dimensional array form solid state image 
pickup device 1 in this inventionabout an MOS type solid state image pickup 
devicethe circuit which constitutes 1 pixel is shown in drawing 2 and the operation 
is explained in more detail.After the electric charge stored in the photo-diode 
(henceforth PD) is amplified by an amplification transistor (T1)it is outputted to 
the level read-out line b according to the selection signal of the horizontal 
scanning circuit 5 via the level read transistor (T2) connected to the selection 
signal line of the horizontal scanning circuit 5. The signal charge outputted to the level 
read-out line b by the comparator 3 provided in the next step of the two- 
dimensional array form solid state image pickup device. In being compared with 
the threshold beforehand defined corresponding to the saturation level of PD 
which is a unit optoelectric transducer and exceeding a thresholdBased on the 
output signal of a comparatorl bit is added to the corresponding address of the 
two-dimensional memory 2 as a saturation bitand the output signal of a 
comparator is further outputted to vertical reset line a as a reset signal. 
[0020]Herehenceforth [ the 2nd frame of the two-dimensional array form solid state 
image pickup device 1 ]a frame reset pulse is outputted to vertical reset line [ of 
the line selected in the vertical scanning circuit 4 ] a to the above-mentioned 
reset timing. Thereforea vertical reset transistor (T3) is closedwhen the signal 
charge outputted to the level read-out line b exceeded the thresholdand when it 
is chosen by the vertical scanning circuit 4 and frame reset is carried out in 
connection with signal read operation (ON). 

[0021 ]On the other handsince it has supposed that it is common with the 
selection signal of the horizontal scanning circuit 5 corresponding to the 
sequence chosen by the horizontal scanning next as shown in drawing 2t he reset 



pulse of a level reset transistor (T4) is closed when the horizontal scanning of the 
horizontal scanning circuit 5 moves to the following sequence (ON). ThereforePD is 
reset to the timing from which the horizontal scanning of the horizontal scanning 
circuit 5 moved to the following sequencewhen the signal charge outputted to the 
level read-out line b exceeded the thresholdand when it is chosen by the vertical 
scanning circuit 4 and frame reset is carried out in connection with signal read 
operation. It is a case where the signal charge outputted to the level read-out line 
b is less than a thresholdand when not chosen by the vertical scanning circuit 
4an electric charge continues being accumulated in PDwithout resetting PD. 
[0022]Nextthe case where it is attached to each pixel within a video frame 
periodand the example of operation in which it explained above is scanned m 
times respectively is taken for an exampleand drawing 3 and drawing 4 explain 
paying attention to the amount of charge storages of PD in the pixel located in 
the x sequence y line of the two-dimensional array form solid state image pickup 
device 1. in mis caseif there is only the number of bits which can memorize the 
maximum (m-1) of the number of times of saturationit is sufficient for q which is a 
storage capacity parameter of the two-dimensional memory 2. As mentioned 
abovesince frame reset timing differs for every pixelit defines 1 frame period here 
as a period after frame reset is carried out until frame reset is carried out next. 
Thereforealthough 1 frame period here is a period of the same length as a video 
frame periodit is a period when the phase shifted little by little for every pixel. 
[0023]Here drawing 3 shows the case where the signal charge of PD does not 
exceed a threshold once within 1 frame period as an example of low-intensity 
photographyand drawing 4 shows the case where the signal charge of PD 
exceeds a threshold as an example of high-intensity photography each time to 
the scan of eye a time (m-1) within 1 frame period. 

[0024] In the case of drawing 3 it continues being accumulated in PDwithout resetting 
an electric charge to the scan of eye a time (m-l)Since it is chosen by the vertical 
scanning circuit 4 at the time of the m-th scan equivalent to the scan of the last 
round within 1 frame period and frame reset is carried out in connection with 



signal read operationPD is reset to the timing from which the horizontal scanning 
moved to the following sequence. Thereforein the case of drawing 3 since the 
number of times of saturation memorized by the two-dimensional memory 2 is 
zerozero will be outputted also from the converter 7 (refer to drawing 1 )and the 
pixel electric charge (output signal of AID converter 6) accumulated in PD will be 
outputted to it as a final digital video signal. 

[0025]ln the case of drawing 4 in order that the signal charge of PD may exceed a 
threshold to the scan of eye a time (m-1) each timea pixel electric charge is reset 
to the timing from which the horizontal scanning moved to the following sequence 
to the scan of eye a time (m-1) each timeand the saturation bit 1 is added to the 
two-dimensional memory 2 each time.And since it is chosen by the vertical 
scanning circuit 4 at the time of the m-th scan equivalent to the scan of the last 
round within 1 frame period and frame reset is carried out in connection with 
signal read operationPD is reset to the timing from which the horizontal scanning 
moved to the following sequence. Thereforein the case of drawing 4 since the 
number of times of saturation memorized by the two-dimensional memory is (m- 
1)The result obtained by carrying out ** (decrease) ** of the constant according 
to the pixel electric charge (output signal of A/D converter 6) accumulated in PD 
and the number of times of saturation (m-1) outputted from the converter 7 will be 
outputted as a final digital video signal. 

[0026]Whether it subtracts sets [ which adds the constant according to the 
number of times of saturation (m-1) here / or or ] by whether p type PD is used as 
a unit optoelectric transduceror n type PD is used.When p type PD is used as a 
unit optoelectric transducersince potential rises as incident light quantity 
increaseswhen it is required to add the positive constant defined according to the 
number of times of saturation which is 1 time by the number of times of 
saturation and n type PD is usedlt is because potential descends as incident light 
quantity increasesso it is required to subtract the positive constant defined 
according to the number of times of saturation which is 1 time by the number of 
times of saturation. if k (2 <=k<=m) time [ every ] scan is performed within 1 frame 



period per each pixel so that the above-mentioned example may showit will 
become expandable [ k times as many dynamic ranges ]. 
[0027]ln order to obtain a video signal serial as a final digital video signal in the 
above-mentioned embodimentlt is made only for the number of times equal to 
the number of full lines within a video frame period to repeat a horizontal 
scanningProvide the vertical scanning circuit which completes the vertical 
scanning of the parallel output terminal for a full line within a video frame 
periodand for all the pixel read-out of everyare on a monitor and one of the 
parallel output terminals is chosen from the line of the highest rung as a vertical 
lower part one by oneAlthough the signal charge of the pixel concerned is serially 
read one by one to each timing which was level and was chosen on the both sides 
of the vertical scanning and he is trying to input into ** (decrease) **** 8 via A/D 
converter 6When video signal outputs parallel as a final digital video signal are 
allowedThe horizontal scanning of the number of times smaller than the number 
of full lines within a video frame period is performedAfter changing the contents 
of the two-dimensional memory read to the simultaneous parallel read-out output 
of the image sensor read in the timing of one of horizontal scannings in 
simultaneous parallel to the same timingit adds in simultaneous paralleland it is a 
final digital video signal, (parallel video signal for every sequence) It can output 
by carrying out. 

[0028]ln the above-mentioned embodimentin order to add and memorize a 
saturation bitused the two-dimensional memory 2but. This can also use a one- 
dimensional memory as a memoryas long as it can also substitute a two- 
dimensional counter array and the picture element position of the two- 
dimensional array form solid state image pickup device 1 and correspondence of 
a memory address can be taken. Thereforea one-dimensional counter array can 
also be used as a memory. 

[0029]ln the above-mentioned embodimentthe parallel output terminal of the 
number of full lines and the same number which can output the pixel electric 
charge of one row of the two-dimensional array form solid state image pickup 



device 1 to simultaneous parallel is providedAlthough the example which reads the 
signal charge of all the pixels by scanning horizontally simultaneous parallel 
read-out of the pixel electric charge for one row by all the sequenceand 
performing it was explainedBy replacing a horizontal direction and a perpendicular 
directionprovidingthe parallel output terminal of the total row number and the same 
number which can output the pixel electric charge of one line to simultaneous 
parallelscanning simultaneous parallel read-out of the pixel electric charge for 
one line perpendicularly by a full lineand performing it to itThere is no place 
where reading the signal charge of all the pixels differs from this invention 
intrinsically. 

[0030]ln the above-mentioned embodimenta digital video signal is assumed as 
final signal aspectThe signal charge read by output timing passes AID converter 
6and is **. (decrease) Although the example which is inputted into **** 8carries 
out ** (decrease) ** of the constant according to the number of times of 
saturation outputted from the converter 7and acquires a final digital video signal 
was explainedWhat is necessary is to carry out ** (decrease) ** of the analog 
level according to the number of times of saturation outputted from the signal 
charge read by output timingand the converter 7and just to acquire a final analog 
video signalin assuming an analog video signal as final signal aspect. 
[0031]As for this inventionalthough the example of above some has explained 
the embodiment of the inventionprobablyit will be obvious for various kinds of 
modification and change to be possible within the gist of the invention specified 
to the claimwithout being limited to this. 
[0032] 

[Effect of the lnvention]High dynamic range-ization for which only prescribed 
frequency reads all the pixels within a video frame period can be attained without 
always reading an image sensor by giving the above-mentioned meansand 
making it drive on the high frequency according to the number of times. The 
frame memory needed for expanding the dynamic range of an image sensor by 



facing can be made small as compared with conventional technology. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] lt is a mimetic diagram of the outline composition of this invention 
solid state camera. 

[Drawing 2]A s an example of the two-dimensional array form solid state image 
pickup device in this inventionit is a diagram of the example of a circuit which 
constitutes 1 pixel about an MOS type solid state image pickup device. 
[Drawing 3]A time chart in case the signal charge of PD does not exceed a 
threshold once within 1 frame period as an example of low-intensity 
photographyTime and a vertical axis are shown for a horizontal axis as a signal 
levelandas for (a)the 2nd horizontal scanning and (c) the 1st horizontal scanning 
and (b) in [ each ] the case of the horizontal scanning [ m-th ](a-1)(b-1)and (c- 
1 Respectively The read pulse of eye a x sequence y line (H1)(a-2)(b-2)and (c- 
2)respectively (x+1) The read pulse of eye a sequence y line (H2)As for the 
charge quantity of PD of eye a x sequence y line(a-4)(b-4)and (c-4)a saturation 
bit output(a-5)(b-5)and (c-5) are a reset pulse of PD of eye a x sequence y 
linerespectively (a-3)(b-3)and (c-3). 

[Drawing 4]A time chart in case the signal charge of PD exceeds a threshold to 
the scan of eye a time (m-1) within 1 frame period as an example of high- 
intensity photography each timeTime and a vertical axis are shown for a 
horizontal axis as a signal levelandas for (a)the 2nd horizontal scanning and (c) 
the 1st horizontal scanning and (b) in [ each ] the case of the horizontal scanning 
[ m-th ](a-1)(b-1)and (c-1 Respectively The read pulse of eye a x sequence y line 
(H1)(a-2)(b-2)and (c-2)respectively (x+1) The read pulse of eye a sequence y 
line (H2)As for the charge quantity of PD of eye a x sequence y line(a-4)(b-4)and 
(c-4)a saturation bit output(a-5)and (b-5) (c-5) are a reset pulse of PD of eye a x 



sequence y linerespectively (a-3)(b-3)and (c-3). 

fDrawing 5]Drawing 5 is a block diagram of the conventional technology which 
attained high dynamic range-ization of the image sensor. 
[Description of Notations] 

1 Two-dimensional array form solid state image pickup device 

2 Two-dimensional memory 

3 Comparator 

4 Vertical scanning circuit 

5 Horizontal scanning circuit 

6 A/D converter 

7 Converter 

8 ** (decrease) **** 

51 Image sensor 

52 Sample hold circuit 

53 A/D conversion part 

54 Adding machine 

55 Frame memory 

56 Signal processing part 

57 D/A conversion part 

58 Outputting part 
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IM7(1) © 1 $U#©Ii®a#©l5|l$M?»ai L£ 

>Rfc«UMg«©£WIEBI*HJL*fTl\ 

ffilco^TttaitcRW-fc 2 &5t;>< =E U (2) (DttfSSBtttc 

^4r±ft±S*»6*il'F*lcW*lc»R(4) LT> 9ft 

a * 1 2 *7£y * y ictansftfcfiSffliHiafcfs 
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HMHMMMBBl 

[»*n 1 1 m^7 n vmmmmfrft lwkd 2 ^tlt 
mmtmamz-t* Hi*!***? ©« j ( 1 ^ j i * 

n) 9&M1RTZ*¥-lEM\5\&tZ'l>rs< k t^gtt® 
IOIE*¥iaEiaBttv W»7 U-^flBP^«lc k ( 2 ^ k 

©*tif *i(cSM)l*ti«mffl©ttl»?»-3T, R&iti 

Tk^jaEWWUtftifeBXTOft^ SttilJlttc»iS 
Lfc«*&*/Bl*ffi L«- FKS^T. MOTUt 

F UZflzS©^ t 'J SflteBBfcf ? h £iP» LTBBT 

h#8<>: ; MEB#flB**«>ftB»ffiBfc»l&Lfc1 
7U-2x3B*Bffl£U!:y-t!? hA4(c<l:ygiBfl£ 
tE^Lfc#Bfflft*?**tf S«B«lE»JS Lfc7 F 
UXt&gCDMfB* * U AS© 'J -b ■> h 7 U- A 'J 

•fey hma<t ; tt*7 u-AWBrt©^r*utro*¥jt 
««icfit^TiB*as*nfcftaji6«et» srsxk** 

tSLfcl^ii^/gE^tHL^- KlcB^TSRBBfc: 
JttSLfc7 KUXffiB4>;(%'JSflfr6R*li] Lfc^fP 
tf-y Mc(SUT*«>;£#6*i/c£S£, GaMMaR?® 

RBB& ; *JttfcC£*tta£-*-«B{taB8B. 
[ff*3S2] B&R1ER0>RBlc£^T« ME** 
££BBliRB7 Is-ABB AKmBR U S LTOTkT 

E*¥BB0Blt**B i (1 ^ i Sm) @S4)*¥£ 

bb»c» bebk*b«x?0>r i 'n^mm? zmmmm 

*¥£B&<l:tfSSji£lcJ;yBEB1*a 
®*?cDm i mil j 5>J©WflWS?**iT^*«fttc» 
Bifr*R<BjW©R9JR*HiLaiafc»LTtt» B 
^^/m^m L€- K*B«i&*%- Ft LTftSiR 
KttfS Lfc7 F UXfiiB©;* ^ "J ffilB^©E«*ffl\ 

i fr©R*fflLttI*K»LTtt» R*lHS*ifcB*R 
B£B*&*/R3WH L^- F£R*HJ L€- F<fc LT 

EimmzMi&Ltz? KuxttBoy tyann^sR* 

«t««?®aai(c(S ctjps* kbr* lt tU73-r « 
i7u-iJtR«MR&Lfcy-fcy kbbk 

<fc y gRnXlctt&LfettRRRX? fcJ:tfSiRB«lc 
»«Lfc7 KUXffiB©i9Ey*yrtS©7U-i»y-fe 



[000 1] 

BBteBT*t»©"?»*. 
[0002] 

[fflBfeofttg] sttsttx?ii« -«fc3ttRS«Lfc« 
b (bxbb) ©B«aj*8o„ BB8RBttX?<z>H 

B±» BWtoBfrSfcSartcRIMM&y* iI<D**? 
©BHfcB^TS* SflWIMflW**? *Bdi 
T**<!IB!6Ba»R?©B»l/'<JU ilt^T, - 
*WaHK*WWR??tt» ftBRRRfcRIDU'^WiU: 

o«*B«BB**Ri: r * «t 5 a**ic 

3S£LTL£5o 

[0 0 0 3] * CT\ 0 o /c ft$8'<fi <t LT 

NW7 - 5 0 7 8 6*£ffEB4) rjWRX?©*** 
£y*L>-7tt**5£j COBX&Rra. SI 

5ICS?rj:3lC« A/DS&SSLfcftilXflBiiiTJ* 
SBTSS7U-L. (7Y-/1/F) 5 Semite 

±T\ BBS? 5 1 «)EttBRR*.tlf 1 7U-ARW 
WcBBIalWIiEjtXfcfT? ft0©iI®;£S 
BfcBBX? 5 1*'Jt»hL ft0©liDB3ee7R* 
WLfcflBBR*ftBX«fcA/Dfflft5 3 LTfrSSu 

bcbbs-ctbbbb*: LTWi*n/t/^y rtst 

DP»5 4LT^ : Ey 5 SWrtg^MSiL. BRlc^'J 
5 5KB«*ftfcB*B»*D/AfflJt5 7 LTR^iii 
LT U«J 5 8 T * C £ J: »J K*-f * 5 * * U > -7fb* 
H-sTl^*. 
[0004] 

a^fR^^^uss^ai LiajsicisLfcgu^aaTffii!! 

V^flDtttaWIWP***. A/DMH4WliM« 
[0 0 0 5] *E?*«l§©ittl*, 1MX?*K(CR 

*aj LHistcjj; [iitm^mmnmtK ^ < « 

®7 U-^ffiHrttCBf^iaa^W-^iaiRSR^til LT, 

ns*a«^A, ^ r « t>oT% «. 

[0006] 

j (1 S j in) 9J£3JRT**¥£$[2]S8<!:£'>fc< 

6\ IU^!7U-AflBF^P«glck (2£k£m) BlliySL 
T©*¥^a^t77*¥^aiElBTS5<!:i: i t,lc> HE 
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j 9J®Hf*B«B?©£B*BB*l3)Bf MfllKB^tti L 
^tl§mf@05Jt®3§?SoTs B*ffl;!r*ifcB*BB© 

mt®tm®m*zmi$,T 3*tt3feBSBB?«>Bn u 

SHBBBBWtU** hf S'J-tz-y h#B£ ; fiuiaa 
«lBR?fl>*BBffiB»£afl;Lfc 1 7 U-ABBSB 

Lfc'j-t'v kb*c * y sbbbkms Li&aat 
m?3s&if%mmmiz}ifcLtc7 kux<&b«>»e* 

*yflS©y-tey h£fT?7U-Ay-by h#©t ; B 
B7U-i»«Bfc©l^ftfr©*¥BBBlcfct v rB* 
{U?nfcSiim®^<t:. SBB»fc*«SLfcB*&*/ 
01** L€- KlcB-^TBBflBfcffBlfc? FU7. 
ffiB4»<% 'J BflfrSBfeHl LfcBBtfy h KJSUT^ 

asgasnfc^s*. BttflBB^oaaiic&UTiiDB 
*fettaaiLTai*-r*iBii«sfc«:3tii»i: ; fcn* 

[0007] *it % tmntxiumfo «iB*¥*«ig 

jtSESSK <t5S i ( 1 ^ i ^m) BS®*¥£0i 

?©SS i ffS j WOBBfltWlStiTl"***^ R i 
ff*B<Bj?J©B9JB*aiLttiaic»LTI*» 
*/B*fflLt- K*B#&*«- K<fc LTSBBfctt 
fSLfc7 KU*flW©y tyffiB^©EB*f?t\ R i 
ff©«*fflLUl*t=»LTI*» BfcHJStifcBBBWi: 
B*a*/B*lH Lt- K*B*Hi Lt- K£ LTSE 
WRIdttdSLIfe7 KU;UftB©/tySBfrSBWilL 
fcBBtfy Hci6i;T*»R*&S*ifcJEB£*» Eft* 

bb?obmic(&; uTBB*fc»xw LTiaa-r s 1 1 
tic 1 7i/-L<v$r£z®mtLrc>j*i'y bmmz*v 

[0008] 

[ftBORROJBB] *»fl|Ttts BBR¥*RU:B* 
®7 [/-AffiBAti^£BB£l*£BR4)B*lii 

■mttimm? izmmxft 1 3i#<DBSBffi«n3tt*i 



1 ft^HxmoHBrayitai'ti] L**ip»finc^5ii 

»B» LTft o Z t fc <fc y £BR4> A9RB *B*liI-e 
«iyjELT^H3RR*LaiL*f9fJEiga?7«:**J:5lcL 
[0 0 0 9] *fo WME?©^-r^5«y^UV5?*tt 

a^SV^tfBBT**^ $UR<M>B5iJB*ttiL« 

KB*a l tna©**i«i i BttftRffiaRTaan u 

^U(c#ftlT*tt£tt6tifcBB&*ttBU fflfil* 
B**BRfflaie^TI*Mfcfittfc£B*4M>^y 
©KB7KUJUC1 Ify HtttBW* 
B3B**U-fcy *B«©Ul»*'f 5>WB* 

E«*ftfcttaiBW=fc tffc£B£ «B»*fcttBB L 

[0 0 10] RB7U-ixWBrtlc^-rvBK»U^ 
BBfSiWcTiaSByiBr^aicU *Ste» W&7 
U-i*WBrtT*7'T>»©B5'Jffl*«?OBK£B* 
B7T*fiBBBHB*BW\ £BRB*fflUWCtt5!l 

#ti:B$fc»»~3£ 5 lc LT, £tfSB££0> 
JKSTJBR* fc*-T 5 >$rp3BB«©Ua*fT5 <fc 3 

icrtitf v mm^mtiis^t lt-> y 7;u*bb«9 

tfft£ft«. &33. BflBTtt. B*««RflH:LT7U 
-i»ttft*fflt^T^*tf» CW*l ,k t>«>*7-f-;U KB 

[00 11] ttTSH4Bn«BBLBBBlcJ:y*Bn 
©SB««)»B*BMBlcBWr*. B 1 »c*BWBf*BB 
gB©«liSfilfi£*^ieEl«!: LT^Lfc 0 El 1 fcffll^T* 
BB©B»»BBBfl)Bff*KBr*. B 1 BBB 
* 1 ttBa*lRlmfflig> ^T^lRlnB^A^ft^MBB 
B*ajLH02«767U-fttB»BBB?T*y» BB 
B9 2 limfr x n 9J x q e *y h 09 2 ?5?7CP< t 'J T'SSo 

[0012] zzt\ 2~&7i7v jymwmmi-'io) 
^.tt.^ •5-n ; enic«jSLfc]±i5iS3^LT2^7c 

2©*fJ6-r**TT f -*5-r>KBB*tiT^ 
*JFB*aL«*^LTB*ffil* , tifc2*7c7U-l' 
«B«BBB?««$ll4)flBBBtt. ib«B3TBtt*fi 

BB*B3l*B«ai*K-7^Tffl*ik«B 

[0 0 13] 2*S7U-('«B«BBB?1 tt» 
BBB5 ic <fe y BB7 U-ABBrtt=BBEI(£fcfcoT- 
^SftlcjEBStiTBWOBBBB^JFB*!!! LIS 

*^ UTi^^M^jicK^aiTrn^. 2 :*tc* € y 2 1 2 

^te7 KttBftflBB? 1 tlflW LT*¥jtaiH]S8 5 
icJ: y «B7 U-^WBrtt=B»E»ctorfc-3T*¥*lRl 
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K7 KU**W**U a*7J$<S>^tfSJ*LfciIi3i£ 

i$i>t. ja««frs©iti7jtf2:fc5c^y im&* 
[0014] 7k¥M£\Bi®5iz£zm&®<DmB$&vm 

5 K LT, «felMll3ao3DWPWi**ifc* -< 

sv^aae*©^*^*^*"***. sttttfc 

tb*Hf^£ LT-> U yyU&W^ffi^^ffS c i 

[0 0 15] *¥j£M»5fc**^7U-AJII!Mrt 
©8»Ih]©IIIEM?iJSe*B Ltf£5-f>S*sS©i§S 

6 «&Mfcaj7J{»£: LT-> 'J 7iU*WMI**»* 

•ffl*StS&*>©£**. *¥i£2lslB5li<l:3 

a»ia<DiiiBtM5ijB!*ai l*b»7 u-.bffliiiiAi<:£? 

£ LT*y 7JMSBMM»«§*«ra*«fc. 

[0016] sr. MMncmAtiftinoi 7 
jxwan»aiL&m«iopMT-?7i' k <. 2 7u-ab 

J.Xf$KMj£$|2]S& 4 TglR* -< >©Hg©«^ 

5o wwastifcs/u^wDfliws^ aj7i*f a:/ 

7tfffl*LfcWIHt»£LT. A/D®8S6£7>LT 
DP (3D »S88fcA7J*n*o SB^aisllK4TStR* 

tiTi^i^-r xowRve tttbKs 3 

S?WtaW L^/l/KttJS LT^#£«>6*ifcFslfil«!: Jt& 
2Wz^) 2*»*ii*«- Kfc LTBBffifcffl 
ilSWISfcO^T 1 tf-y h^^TE^'J 2©Ki* : E 

7 hf*o iw*s*:H N B*i!:'3i, , 'Ti*fl»»*©'j 

■fey h*frfe*\ *©**fl»*«©*BI*«ff**. 
[0 0 17]-*, 2^7tP< ; EU2lC;ia-rtllf. 2 7 

l/>Ttt. 2 55C7C^ * U 2 ©BMi ^i'J fflB'N©illWtf5 
to? (■€a<om»%fir>T l t>*V) » 2*7E* : Ey2* 
■MB KELT. 2:* 7 t7L^tt@i«i(£iil : ?1 
©*¥£$<!: IH8 LT*¥jet0tt 5 lc «fc UBS^tiJ L7 
K UXi&Jffll LT. 2 :*7c7 Is'TttOWMX? 1 ©-> 'J 
7;Uffl»flHW>Bt*ai LIHJIH&WE»JSLfc* t 'J rt§ 

(ttniatt) *«>y7;ww£LTBK>iw. 2*76* 



*y 2fr65/y7jUtf]7J£LTfll*tt]£hfcttnislSt 

satii7[cj:ynnisiflHcfe;u^:3eik (gliudisi 

IMMfn©B$iaeiM,-lfn) fc£fc**lfc±T\ UP 
(30 W»87, 2«7u7 , U-rttH(*a«l6?1©IJ!* 

[0018] 2*767 u-rttattatt*? 1 ©&asi? 

& W*fl*ftfcWWffitfA/D£S»6lcA7J*tl 
^©^YSV^Ty-fe-y h^tl*. CO'J-fey l»5"f 
5>7tt#WI8C£fclM:*Jtft 17U-ABIB*IM 
fcUtU-fcy K*-f = >m*. 2*7C^ : E , J2til 
©ij-fey h*'fSV'?TmBmc7l'-A , J-fey 

[0 0 19] *(C*«WlCfetT*2«7E7l/-<ttB«t 
•BRT 1 <D — Wit LT. MO SBBWIMRTtC^ 
T, 1 BX£4Hffi?%IIIIa*H 2 leg* LT¥©ttft&£ 
Slc»L<BttM-*. -?*Y9<C*- K (ttTPDtt^ 
3) [c»?L6nftmil*««h5>^* (T1) T« 

* s P3tfiiiitt5oa«fli^»ic»«*nfc 

ftTMSMHlhSVitt* (T2) £fl-LT7k¥£Sl2l 
% 5 ©glRd^lcS^*^** U» b (CM****. 

*¥«wai4ib[cai73*nftfli*«artt. 2&tc7u 

JtlRilOtiJ7Jfll*K8^* 2*7£y* 'J 20K17 FU 

[0020] Z. Z. T*. 2 :*tc7 U"f tt@f*ffi®*? 1 © 
2 7U-ABW»T^ Bffij£fi0!$4T'j§SWr*lfc7 
-f'/flH'Jt? httaictt. ItJSOy-by h^'TSV 
^T?7U-Ay-b-y h/t/UXtfffl73*tl*. SfoT, & 
■ U-fey h Vyy'JZ.* (T3) tt, 7k¥Sc^ajLi^b 

y-t-y h**i*a^iEHja (on) r«. 

[002 11 -S, CT'J-fcv K t^ypz* (T4) 
©y-fe-y h/^UX»s 02fc^-r«t5ic, *lc*¥^fi 
let U »?* h*5UK»J6r**¥iaEEIB 5 ©SJRfl 
^tttiii LT**©?, 7k¥j£fi@S& 5 ©TX^Sfi 5 
*©W»c»-3fci:*lcrill8 (ON) r*o ttoT. PD 
*¥H*JULiab[ciB7J*tifc«*«WtfWi*fi 

LBfftcm^U-Ay-b-y h*ft5Ji'&lc, *JFjia 
IDB 5 ©*^jtS3b^©9Jtt^ofc^ -f 5 V^T'J -fe -y 

$rcs *jpK^ajL*gb{cai7j*nfcfg^ffl 
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£ *lTl^i§£tc(i. P D it i) -fe y h Zfttitnmt 

[0022] 'MzvL±xmLtcWift<j)&m\** «®7 

it t U , 2 :*7t7 U-T 1 CD x 5<J y ffKfc 

si4(c«fcuijjp^-r*= c©ii£, 2#7c* ; Ey 2©ietg 

J'T^Sqtt. iSffll£l»CD«^ffl (m- 
1) £fB1Tc?$*tfy hi*7i:tt2&*UfJ£*JSc, 85 

dCTIi, 7U-.k'J-fe-y h£tiTfr5 

[0 0 2 3] CZLT\ H3ttfiWJg»^<D-«IJtLTP 

1^§££^U 04t*B®Jg»^(D-fiiJ<!:LTPDcT)ffl 
^•«^17U-A^rtCD (m-1) 0B©j£g3:T* 
ftlslPJffl^S^S^^LTt^o 
[0 0 2 4] H3CD«^T1i, (m-1) IsIgCO^at 

1 7ix-Affip^rt©ft^is]<DSsicffla-r5mi5iac7)^ 

gl$U:teSS£S@®4lc<fcUiilJR3-*l, ff^^djL 

©9JK&ofc$^S>?T-PDtfij.fe.y hSft3„ fto 
T, H3CDJi^ctt> 2^7CP< : EU2lJ:IB1t*tlfc^?P 

fiSft, PDlcSaS-tlfcH^m^ (A/Dg&8§60 

[0 0 2 5] 04C7)li^m (m- 1 ) [HlBO^at 
TSIhI P DOMt^tt^tfggfg^.g^fcg,, (m- 1 ) 

'J-tr-y h£tU *©S3Jg 2 U 2 

Kfi&ifflfcf-y h 1 ^DD»?tl?>o ^LT, 17l/-« 

— Iv'J-b'V h £*i£©?\ 7k¥^ fitf^©^ o $ 
Ktt, 2^*^yiCi31S*ttfc&8]l2]8Ni (m-1) 

PDic§a*nfcii^mM (a/d£&§§6cd 

tiJTDffl^) <!:, ^»7^6ai*5 , ti*ft«iaa (m- 
1) KftCfeSASttl (X) ULTiteft^JllJbW 

[0 0 2 6] fata®®, (m-1) K&SUfcJtlSt 

mPD%mvZt)\ nMPD^fflt^AHC.J;U^465 0 
m<u3 l 6«S^?<!:LTpiJPD5ffl^/c^ctt, A 

ftmmmtotziz'&^wtiLft±&t%rc& 1 E©gs 



MtZZttfi&gZ'&V* nSP D*ffl^fc«^fctt» 
fr*J:5K, *W6fco* 17l/-irfflMrt(ck(2Sk 

[0027] ±cojfetto$tt?ii« e^w^x 
vtimmmt lt-> y ^©WMWi^f^fctt 

-f >$M> tt9J HiWi^ttMje***?*-* 

© 1 •S'±T^±ea)5'r>A x 6SET73lcll^ 
fci§*K-f 5 <fc 3 LT. tf Mit*©*** T5B 

-f 5 VTTSWHISttflWWMrS' V 7;l> 
K0*ICR*U1L. A/Da»»6*^UTjMl (8) » 
§g8KA7DT£«fc-5KLT^56\ ftS&M&T r v ; *;l/W 

l^ftfr©*¥j£S©*^S>*"?la 

^ (S5>JC<l:©/\°5^UcOW!#ffl^) <t LTSiJTDTSC 

[0 0 2 8] */c, ±ia©SS6cDffJ«Tii. «Dty h 
«ttll LTBItr « fettle 2^7t/^ 'J 2 ^ffll>fcA\ 
cn«2^7tC0*7>^7U'rT' i fc^T'¥^U 23>! 

Ttz uswitME? i ommiuwt * * u 7 k 

5tttT'?5. ?j£^T1^7cC0*7>-S'7U'r i t.P< : e 
[0 0 2 9] *61C ±Efl)WStt»«?tt. 2&7C7' 

L/-<tt@f*««*? 1 <d 1 NonRnrePWttNicii] 
*LT?f3ct(cj:y^ii*«)ffl^«»*i!iwar«* 

5«ia*ltT*»*. 1 5'T>4M)IHIHin©BI«tt5UII 

l^ss* iPiic^^'r yftmm. LTff a c <k it a 

[0 0 3 0] ±iB©*fifi©^T«, ft^M5:fl 

^rp«*m* nfefi^a^^ a/ d a«s§ 6 ltud 
am mmsizxti-in. fflj»7frsa]**ti*wn 
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[oo3i] jj(±ix -^iwnmmic*. vwrnnxm 

[0032] 
[HiB<0fBm*KW] 

[0 1 ] *«w@iWi«s«<D«iBS«ii«o«^ia?* 

[02] *?8Bfl(cfctt5 2^7t7U'r«®itffi^ ; f 
IE 3 ] ffiJlfgJ§ig<Z>-0!lc: LT P D <Dfi#«^tf 1 
(a) l*1iga«)*JF36fc (b) tt2H]g©7k¥^ 

a, (c) ttmisiao^ssro^ti^tKDS^T*, 

(a-1) . (b-1), (c-1) ttS-ftftixWy 
fTS0BE*UJL/W7. (HI) , (a -2) . (b- 

2) , (c-2) l**ft*n (x + 1) $iJyffS©Bt* 
HJL/\°/U7x (H2K (a-3), (b-3). (c- 

3) tt*ft?tlx5"Jyffa©PD<DlH?f». (a- 

4) , (b-4) . (c-4) ttCTlCTUHRltfy hSU 



*k (a-5) . (b-5) , (c-5) li^tl^x 

[04] gJSS»^CD-«iJ<!:LTPD<DfS#m^1 
7U-I*^F«3T- (m-1) ElKDjgft^TSSIBffl^ 

U^UtLTSU (a) li 1 EIBfl!>*¥j6S. (b) 
tt21slS(D7K¥3tSs (c) ttm!s]a<D7k¥^«ro-?-n 
OTi©i§&T\ (a-1) , (b-1) , (c-1) » 
*-ft?ftx3lyftS4)R*tiiL/tJl/Z (H 1) , (a- 

2) , (b-2) . (c-2) tt**l**l (x + 1) M 
yfTl4>R*ttlUtJl'Z (H2) „ (a-3) . (b- 

3) . (c-3) 1if*lVtlx9iyfiSOPD0tm 
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